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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2,4,19 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over White (US Patent No. 5,535,526) in view of Yan et al. (US Patent No. 
6,841,888). 

White discloses an electronic module and a method of making said module, the 
method comprising: attaching a chip (402, figure 4) to a substrate (404, figure 4) using a 
first solder interconnection array (406, figure 4); attaching an organic board (416, figure 
6, and column 1, lines 6-15) to said substrate using a second solder interconnection 
array (412, figure 4) such that a space is defined between said board and said substrate 
having a gap height ranging from about 300 microns to about 900 microns (note white in 
figure 4, shows two bond pads (each, 5 mil thickness or diameter) to a solder ball (5 mil 
diameter), see column 1, lines 25-32). therefore the gap height between the substrate 
and the board is about equal to the stack height of the bond pads and the solder ball 
(15mils which is equivalent to 345.5 microns, and this meets the gap limitation recited in 
claimi); said second solder interconnection array residing entirely within said space 
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(see, figure 4); and providing an underfill material within said space after said board has 
been attached to said substrate but prior to applying compressive forces to said 
electronic module (408, figure 4 and column 7, lines 24-46), Note the applicant in his 
own admission as per figure 1 and paragraph 8, that it is common practice to apply 
compressive force to the assembly after attaching the board to the substrate. White 
providing a mechanical support structure comprising at least one rigid metallic ball 
within said space (column 5, lines 42-47) and providing a mechanical support structure 
comprising a frame (916, figure 9) within said space (White see, column 8, lines 25-28). 

White does not expressly teaches an underfill with filler and also the filler particle 
size and composition of said filler. White also teaches dual melt solder interconnect 
(White, column 2, lines 35-52 and column 5, lines 48-60). 

Yan et al. teaches an underfill for use in an opto-electronic device comprising 
filler particles of particle size of about 250 microns or 500 microns (column 7, lines 10- 
15, and column 11, lines 40-46), present in amount of about 60% (Yan et ai. column 7, 
lines 5-15, and column 16, lines 39-45). density of about 1.32g/cc and viscosity greater 
than 5,000 cP (column 12, lines 1-5) and glass transition temperature greater thai 20 
degrees (Yan et al. column 1, lines 37-44); wherein said filler material present in the 
underfill is used to vary the thermal coefficient of the underfill and thereby match the 
thermal coefTicient of the substrate or the board and to prevent damaging of the 
electronic module (Yan et al. column 1, line 62-column 2, line 20). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicant's invention was made to provide a filler in the underfill used in the process of 
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White as taught by Yan et al. since, filler material present in the underfill can be used to 
vary the thermal coefficient of the underfill to match the thenrial coefficient of the 
substrate or the board and thereby preventing thermal damage to the electronic module 
(Yan et al., column 1, line 62-column 2, line 20). 

3. Claims 1, 2,4,19 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over White (US Patent No. 5,535,526) in view of Yan et al. (US Patent No. 
6,841,888) as applied to claim 1 above and further in view of Matsuda (US Patent No. 
6.697,261). 

White and Yan et al. do not expressly teach a mechanical support bracket in the 
aissembly. 

Matsuda teaches a process fro manufacturing an electronic module using solder 
interconnect, comprising a mechanical standoff member (75, figure 26), (interpreted by 
the examiner as a bracket) to keep a predetermined space between the substrate (11, 
figure 26) and a component (12, figure 260, so that the solder bumps (13(a, b)) can be 
prevented from excessive squashing under the application of compressive force 
(Matsuda column 12, lines 37-61). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicant's invention was made to provide a standoff member or a bracket in the 
combined invention of White and Yan et al. as taught by Matsuda to prevented the 
solder bumps from being excessively squashed under the application of compressive 
force (Matsuda column 12, lines 37-61). 
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4. Claims 21 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over White (US Patent No. 5,535,526) in view of Yan et al. (US Patent No. 6,841,888) 
as applied to claims 1 and 19 above and further in view of Morganelli et al. (US Patent 
No. 7,047,633). 

White, and Yan et al. do not expressly teach an underfill material partially 
encapsulating said second solder interconnection array at discrete locations 

However, Morganelli et al., teaches an electronic an a method of forming said 
package having a solder interconnect and applying underfill to partially encapsulate 
fraction of the height of the solder bump in the space or gap between the interconnect, 
thereby allowing a space for volatile compounds to escape from the package during a 
reflow process (Morganelli et al., columni, lines 10-30, and column 8, lines 15-20). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicant's invention was made to use partial underfill in the combined process of White, 
and Yan et al. as taught by Morganelli et al. to allow a space for volatile compounds to 
escape from the package during a reflow process (Morganelli et al., columni, lines 10- 
30, and column 8, lines 15-20). 

5. Claims 5,7-10, 13 and 14, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over White (US Patent No. 5,535,526) in view of Yan et al. (US Patent No. 
6,841.888) and Morganelli et al. (US Patent No. 7,047,633). 
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White discloses an electronic module and a method of making said module, the 
method comprising: attaching a chip (402, figure 4) to a substrate (404, figure 4) using a 
first solder interconnection array (406, figure 4); attaching an organic board (416, figure 
6, and column 1, lines 6-15) to said substrate using a second solder interconnection 
array (412, figure 4) such that a space is defined between said board and said substrate 
having a gap height ranging from about 300 microns to about 900 microns (note white in 
figure 4, shows two bond pads (each, 5 mil thickness or diameter) to a solder ball (5 mil 
diameter), see column 1, lines 25-32), therefore the gap height between the substrate 
and the board is about equal to the stack height of the bond pads and the solder ball 
(15mils which is equivalent to 345.5 microns, and this meets the gap limitation recited in 
claimi); said second solder interconnection array residing entirely within said space 
(see, figure 4); and providing an underfill material within said space after said board has 
been attached to said substrate but prior to applying compressive forces to said 
electronic module (408, figure 4 and column 7, lines 24-46), Note the applicant in his 
own admission as per figure 1 and paragraph 8, that it is common practice to apply 
compressive force to the assembly after attaching the board to the substrate. White 
providing a mechanical support structure comprising at least one rigid metallic ball 
within said space (column 5, lines 42-47) and providing a mechanical support structure 
comprising a frame (916, figure 9) within said space (White see, column 8, lines 25-28). 
White teaches a ceramic substrate and an organic board (column 5, lines 30-35) an that 
since the CTE value is a material property, Said a ceramic substrate and an organic 
board similarly a ceramic substrate has a CTE below Tg of about 18 ppm/°C to about 21 
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ppm/X and said organic substrate lias a CTE below Tg of about 12 ppm/X to about 25 
ppmrc. 

White does not expressly teaches an underfill with filler and also the filler particle 
size and composition of said filler. White also teaches dual melt solder interconnect 
(White, column 2, lines 35-52 and column 5, lines 48-60). 

Yan et al. teaches an underfill for use in an opto-electronic device comprising 
filler particles of particle size of about 250 microns or 500 microns (column 7, lines 10- 
15, and column 11, lines 40-46), present in amount of about 60% (Yan et al. column 7, 
lines 5-15, and column 16, lines 39-45), density of about 1.32g/cc and viscosity greater 
than 5,000 cP (column 12, lines 1-5) and glass transition temperature greater tha120 
degrees (Yan et al. column 1, lines 37-44); wherein said filler material present in the 
underfill is used to vary the thermal coefficient of the underfill and thereby match the 
thermal coefficient of the substrate or the board and to prevent damaging of the 
electronic module (Yan et al. column 1, line 62-column 2, line 20). Yan et al. also 
teaches 

It would have been obvious to one of ordinary skill in the art at the time the 
applicant's invention was made to provide a filler in the underfill used in the process of 
White as taught by Yan et al. since, filler material present in the underfill can be used to 
vary the thermal coefficient of the underfill to match the thermal coefficient of the 
substrate or the board and thereby preventing thermal damage to the electronic module 
(Yan et al., column 1, line 62-column 2, line 20). 
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White, and Yan et al. do not expressly teach an underfill material partially 
encapsulating said second solder interconnection array at discrete locations. 

However, Morganelli et al., teaches a method of forming and electronic module 
using solder interconnect and applying underfill to partially encapsulate a fraction of the 
space or gap between the solder interconnect, thereby allowing a space for volatile 
compounds to escape from the package during a reflow process (Morganelli et al., 
columni, lines 10-30, and column 8, lines 15-20). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicant's invention was made to use partial underfill in the combined invention of 
White and Yan et al. as taught by Morganelli et al. to allow a space for volatile 
compounds to escape from the package during a reflow process (Morganelli et al., 
columni, lines 10-30, and column 8, lines 15-20). 

6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over White 

L 

(US Patent No. 5,535,526) in view of Yan et al. (US Patent No. 6,841.888) and 
Morganelli et al. (US Patent No. 7,047,633) as applied to claim 5 above and further in 
View of Baba et al. (US Patent No. 6.582,993). 

White, Yan et al. and Morganelli et al. do not expressly teach cleaning the 
organic board or substrate prior to depositing the underfill. 

Baba et al. teaches cleaning the organic board or substrate prior to depositing 
the underfill to improve the wetness of the underfill receiving region. 
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It would have been obvious to one of ordinary skill in the art at the time the 
applicant's invention was made to cleaning the organic board or substrate prior to 
depositing the underfill in the combined invention of White, Yan et al. and Morganelli et 
al. as taught by Baba et al. to improve the wetness of the underfill receiving region. 

7. Claims 15-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
White (US Patent No. 5,535.526) in view of Yan et al. (US Patent No. 6.841,888) and 
Morganelli et al. (US Patent No. 7,047.633) as applied to claim 5 above and further in 
view of Kumamoto et al. (US Patent No. 6,632,704). 

White, Yan et al. and Morganelli et al. do not expressly teach the properties of the 
underfill material including density; particles size viscosity dynamic tensile modulus. 
Kumamoto et al., discloses the properties of a desirable epoxy underfill material applied 
in a surface-mount processing of an electronic devices for the purpose of relieving 
significant portions of thermal loads induced by coefficient of thermal expansion 
differences between a chip and a substrate (column 1, line 55- column 2, line 1). 
Kumamoto et al. also teaches an underfill material in its uncured state comprising a 
polymeric material having a filler material present in an amount ranging from about 80% 
by weight per solution said filler material having a particle size ranging from about 4p - 
12|j wherein said underfill material in its uncured state has a density of about 1.8 g/cc, a 
viscosity at 25.degree. C. greater than about 10,000 cP; wherein said underfill material 
in its cured state has a glass transition temperature ranging from about 145.degree. C; 
wherein said substrate comprises a ceramic substrate, said cured underfill material has 
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a CTE below Tg of about 14 ppm/degree. C and a CTE above the Tg of about 56 ppm/. 
degree C (Kumamoto et al., table 1). 

With respect to the tensile strength and the thixotropic index range, though not 
mentioned by Kumamoto et al.. however, the numbers in table 1 of Kumamoto et al., 
closely match the corresponding numbers claimed by applicant, hence the tensile 
strength and the thixotropic index of Kumamoto et al. should necessarily be about the 
same as applicant's since said properties are intrinsic. 

It would have been obvious to one of ordinary skill in the art at the time the 
applicant's invention was made to use in the combined invention of White, Yan et al. 
and Morganelll et al. the characteristic underfill material taught by Kumamoto et al. in 
order to increase the reliability and the fatigue resistance of the chip substrate 
interconnection (Kumamoto et al., column 1, lines 59-64). 

Response to Arguments 

8. The examiner acknowledges the applicants' amendment received by USPTO on 
October 02, 2007. Claims 11 and 12 have been cancelled, and therefore claims 1-10 
and 13-22 are currently under consideration in the application. 

9. Applicant's arguments with respect to claims 1-10 and 13-22 have been 
considered but are moot in view of the new ground (s) of rejection. 
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Conclusion 



10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Aboagye whose telephone number is 571-272- 
8165. The examiner can normally be reached on Mon - Fri 8:30am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jonathan Johnson can be reached on 571-272-1177. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



273-8300. 
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